Myogenesis is delayed in bovine fetal clones.
We have recently reported that maturation of the skeletal muscle is delayed in cloned calves during their first year postnatally. This delay could originate from perturbations in fetal myogenesis. The aim of this study was to evaluate the developmental characteristics of muscle in clones versus animals derived from conventional reproduction. We have characterized the anatomical and biochemical properties of the Semitendinosus muscle of clones versus controls at day 60 and day 260. We have analyzed the contractile and metabolic properties of muscle fibers by measuring the abundance of myosin heavy chain (MyHC) isoforms and activities of metabolic enzymes (LDH, PFK, COX, CS, ICDH), respectively. The spatial repartition of some components of the extracellular matrix (collagen types I, IV, VI, chondroitin-6-sulfate, decorin, and tenascin-X) was also studied. At day 60 we found lower numbers and structural organization of fibers, and a delay in the setup of the extracellular matrix. IGF-2 transcript abundance was lower in clones than in their controls. There was no difference in the expression of VEGF (a growth factor regulating vascularization and myogenesis) and its receptor. At day 260 the muscles of fetal clones have not reached the same degree of differentiation than controls as shown by their lower energy metabolisms and their MyHC pattern. These results show for the first time that disturbances in myogenesis occur early in fetal life in cloned cattle.